The objective of this paper is to explore the extent to which the more recent literature on innovation and diffusion, with a prime focus on technical innovations, can contribute to a useful analytical framework for studying the diffusion of organisational innovations. We review that literature, compare the intrinsic features of technical and organisational innovations and explore what these differences may mean for an eventual analytical framework specifically developed for studying organisational innovations. We conclude that the received 'innovation' literature has a great deal to offer but that some modifications are required. In particular, we suggest that the role of factors 'ïnside' of the firm and of nonmarket mechanisms for transfer of organisational innovations need special emphasis. 
Introduction
Any observer of industrial dynamics 1 would be inclined to suggest that organisational innovations 2 3 have a profound impact on productivity and competitive advantage, user-supplier relations, the content of work etc. However, it still appears as if there is little systematic knowledge available about the determinants of the diffusion of organisational innovations and, indeed, about their effects. 4 The purpose of this paper is to explore the extent to which the more recent literature on innovation and diffusion which focus on technical innovations 6 , can contribute to a useful analytical framework for studying the diffusion of organisational innovations.
The paper is, thus, exploratory and should be read in that way. It is set up as follows.
Section two reviews some salient features of the innovation and diffusion process. We emphasize the local, cumulative and path-dependent nature of technological change.
Section three compares technical and organisational innovations with respect to their intrinsic features and explore the implications these may have on the market for organisational innovations. The search and implementation processes of organisational and technical innovations are also contrasted. We find that although organisational and technical innovations share a set of characteristics, they also differ in some important respects. In particular, we suggest that the market for organisational innovations is relatively poorly functioning and that the local nature of the search process is even more accentuated. Section four discusses what implications these differences may have for analyzing the diffusion process of organisational innovations. We believe that much care has to be taken to define the object of study and that the 'inside' of the firm is particularly critical to understand when analysing the diffusion of organisational innovations. Moreover, we suggest that the transfer and implementation costs may be high and that the issue of standardization is central to the diffusion process. Finally, we argue that there are reasons to expect long diffusion periods and that non-market mechanisms for the transfer of organisational innovations are of considerable importance to the diffusion process. Section five pulls together the main conclusions.
The Nature of the Innovation and Diffusion Process
The purpose of this section is to briefly review some of the more recent work on economics of innovation and diffusion. We will proceed by identifying a set of characteristics of the innovation and diffusion process.
a) It is cumulative and path-dependent
Technological change can be seen as a learning process which is mainly gradual and cumulative in character. 7 Formal or informal networks are therefore important routes for the transfer of more tacit knowledge. 17 These networks (including user-supplier relations and bridging institutions) are central to the innovation and diffusion. 18 As emphasized by Lundvall and Johnsson, the learning process is therefore interactive where the institutional setup strongly affects the process of learning.
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Such interaction may, and does, take place over national borders and over large geographical distances but there are good reasons for suggesting that the interaction of firms belonging to the same nation might be the most efficient. 20 On the other hand, it is well known that a network which reaches outside a dense core group, into more distant and less frequent contacts, can be of great importance for radical change, i.e. 'the strength of weak ties' in the words of Granovetter. 22 This points in the direction that a firm needs a set of different contacts for each of the different aspects of the innovation 23 and diffusion process. 
c) The relevance of technological systems or national systems of innovation
These networks, institutions and actors, form through their investment decisions highly specific national or regional technological contexts, or systems. 28 These give rise to, and rest upon significant externalities 29 which lie at the heart of the innovation and diffusion process.
These features of the innovation and diffusion process strongly suggest that the spatial context (nation, region) is not only still relevant in spite of trends towards internationalization but strongly influences the rate and direction of the search activities which lead to innovations, their subsequent evolution and diffusion. and therefore the particular characteristics, in terms of networks and institutions, of the local innovation or technological system matters for the rate of diffusion. 40 However, whilst these models are obviously relevant, the gradual and cumulative nature of technical change makes it difficult and misleading to make a clear-cut distinction between innovation and diffusion. Indeed, a central feature of the diffusion process is how a new product, and the technology embodied in it, alters in the course of the diffusion process 41 . 42 It is therefore appropriate to see the diffusion curve as an envelope curve which is superimposed on a number of minor diffusion curves. 43 
f) The influence from the supply side
This alteration of the innovation may be a function of feedback from the market (learning-by-using, especially among technologically capable and demanding users), more resources devoted to R&D among the suppliers (which probably is function of prior diffusion 44 ), increasing technological opportunities or changed strategic orientation among suppliers wishing to widen the market to segments hitherto unexploited but with a different demand characteristics.
Some of these features have been incorporated into recent formal models of diffusion.
Other diffusion models have begun to incorporate supply side factors. 45 Although useful, they are quite limited in their perception as to which features of the supply side that matter.
Less formal analyses 46 underline the importance that the strategic behaviour of the supplier industry has for a) changing the price/performance ratio of the new product, b) altering the product specifications to suit highly differentiated needs of various market segments, c) providing various types of services to reduce the percieved risk of adopters.
A local supplier industry, i.e. one located within a locationally bounded system, may have additional influences on the diffusion process by; d) diffusing information and knowledge about the new product through a locally relatively denser marketing network, and e) by giving local firms access to the new product in the early phases of the product's life when there may be limitations in the capacity or willingness of foreign suppliers to supply the product at a geographical distance. To the extent that the latter two factors are of importance, the strength of the local supplier industry in the technological system will have a bearing on the rate of diffusion.
In conclusion, the innovation and diffusion process is characterized by cumulativeness and path-dependency, where networks are conducive to the transfer of tacit knowledge and highly localized technological and innovation systems shape the search processes. The special features of the local technological systems greatly influence the diffusion process and the diffusion process can not be clearly distinguished from the innovation process. The strength of the local supplying industry and the character of the networks are particularly important features of the technological systems.
Some Differences and Similarities Between Technical and Organisational Innovations
Having reviewed some salient characteristics of the innovation and diffusion process of technical innovations, we will proceed with comparing some features of technical and organisational innovations. We will structure the discussion in terms of a) differences which are intrinsic and how these affect the market for organisational innovations and b) differences in the search and implementation processes. First, however, a word of caution. The term organisational innovations covers a wide spectrum of innovations; for example, it can mean innovations in management practices, innovations in the administrative processes or innovations in the formal organisational structure. For analytical reasons, it would have been useful to have a taxonomy of organisational innovations but since we have not come across one in the literature, the discussion below (just as the one in section 2) will have to be carried out as if organisational innovations constitute a homogeneous entity. 47 
a) Intrinsic characteristics of organisational innovations and effects on the market for organisational innovations
Adopting an organisational innovation represents investment in knowledge, procedures, behaviour and relations rather than in artifacts. There are some intrinsic characteristics of such investments which we would expect to have a significant impact on the innovation and diffusion process in that they have a bearing on the particular features of the 'market' for organisational innovations. The tacit nature of the knowledge base of organisational innovations makes it difficult to protect these by patent; that is, imitation is not prevented by legal barriers, which creates ownership problems and, possibly, a lack of incentive to spend resources on developing organisational innovations 48 . 49 This lack of incentive, as compared to developing product innovations, can be compounded by the difficulties in selling organisational innovations on a market, thereby reducing the potential returns on any investment to develop the knowledge base for organisational innovations. 50 Second, organisational innovations differ in that the supplier industry, in traditional meaning, is non-existent. Consultancy firms may be regarded as some kind of suppliers of organisational innovation, where their products consist of a standardised concept, which they try to sell and to implement. These firms, however, have a limited and difficult role to play due to both the tacit nature of knowledge and to particular features of the implementation process, discussed below. Organisational innovations, therefore, to a large degree, lack the very important determinant of the pattern and speed of diffusion which the supplier industry constitutes as regards technical innovations. 51 Third, an organisational innovation refers to the creation of knowledge and, therefore, the marginal cost of 'production' and selling is equal to the reproduction and transfer costs. 52 Whilst marginal costs are clearly not zero 53 it is expected that the discrepency between marginal costs and fixed costs to develop the knowledge is substantial. To the extent that there is a market for organisational innovations, this would lead to problems of pricing, where price is clearly expected to be far above marginal costs.
Fourth, in addition to the tacitness of knowledge, organisational innovations are more difficult to observe, to define, and identify system borders for, than for technical innovations. These features of organisational innovations make it problematic to speak of a 'product' to be sold and bought on a market.
Finally, the costs and benefits of the 'product', the organisational innovation, are hard to evaluate for the potential adopter since trialability and observability could be assumed to be lower for organisational innovations than for technical innovations. It is, therefore, according to Kimberley, 'difficult to determine, in advance, the direct effects of managerial innovations on organisational performance 54 ', i.e. it is difficult to find the ex ante criterion of 'profitability' for organisational innovations.
In conclusion, the incentives to develop organisational innovations are relatively poor.
Consultancy firms can probably not fill the same role as, for example, machinery suppliers and there may be pricing problems in the diffusion process. Moreover, the product is difficult to define and it is hard to evaluate its costs and benefits.
b) The search and implementation process
The features of the 'market' for organisational innovations suggest that it may not work very well and that, therefore, the characteristics of the local search process may be more important for organisational innovations than for technical innovations, i.e.
the search process and its conditioning factors are extremely important. Some features of this process are listed below.
First, in contrast to technical innovations, organisational innovations do not normally have a specialized unit for development and diffusion, analogous to the R&D or production engineering functions. 55 This may suggest that the search for new and improved solutions is not always done in such a conscious and systematic way and not even towards explicitly stated goals. Fourth, due to the difficulties in defining the 'product', organisational innovations can be shaped by the subjective interpretations of the adopter. 62 The initial interpretation and the shaping of it to local contexts is, however, not usually done by all the affected people. Different categories of actors meet the innovation at different times and can therefore influence the precise character of the organisational innovation to different degrees. One assumption is that the early adopters within a firm have the largest influence and to some extent 'standardise' the shape for continued internal diffusion. 63 However, in spite of this initial standardisation, organisational innovations can, to a larger extent than technical innovations, be assumed to gradually change while diffusing within a firm.
Fifth, the complementarity of technical and organisational innovations has been emphasized by several scholars. This way of looking at change and adoption as an issue of obtaining a balanced approach. 66 In a similar way, studies of organisational change, developed from an organisational development perspective, have emphasized the need to consider simultaneously not only technical and social systems, but also political and cultural systems 67 .
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In conclusion, whilst organisational innovations and technical innovations share the feature of mutual dependency, organisational innovations differ distinctly from technical innovations in that:
* the market is expected to work relatively poorly due to features on both the demand side (difficulties in defining and evaluating the 'product') and supply side (pricing, incentives and appropriability problems, lack of a supplier industry);
* the importance of the local characteristics of the search process is presumably more accentuated and;
* this search process is much determined by factors which are expected to vary greatly between firms (degree of conscious search, degree of local top management involvement, degree of internal challenge, the process of shaping and diffusing the innovation internally in the firm).
Implications for Analysing the Diffusion of Organisational Innovations
These features of the 'market' and the search and implementation process of determines it? Moreover, the particular features of the search and implementation process suggest that a set of issues related to inertia, the cumulativeness of innovation and path-dependency appear highly relevant. These issues will be discussed in some detail in this section, beginning with the question of what the 'animal' really is.
a) What is the animal and when is it adopted?
As mentioned above, it appears to be more difficult to observe, define and identify system borders for organisational innovations than for technical innovations. Along with the subjective interpretation of an organisational innovation and the shaping of it in the intrafirm diffusion process, these features makes it difficult to specify what the innovation really is. What system borders does it have, is it the first trial version, or is it a later form, which most probably contains elements of further invention?
Moreover, when should a organisational innovation be considered adopted by a firm?
Is it the first time, e.g. when a new incentive system is being used on an experimental basis within a limited part of the organisation, or is it when the organisational innovation has a wider range of application within the organisation, possibly after being modified as a result of the first trial implementation? where scholars within the organisational development school have a prominent position. 73 Due to a whole set of factors (e.g. the high degree of alterations in the diffusion process and the involvement of top management, etc.), this focus on the 'inside' of the organisation may be even more essential when it concerns organisational innovations than technical innovations.
As organisational innovations refer to relations between people, relations which are a function of institutions, we could expect there to be a considerable organisational inertia. Such an inertia could well be argued to be strengthened by the often significant 'set-up' costs and organisational disruption that follow upon an organisational innovation. 74 The difficulties in experimenting with, usually indivisible, new organisational innovations would also tend to reinforce the cumulative character of organisational innovations. In other words, new organisational forms grow out of the old ones 75 and the adoption of a specific innovation is influenced by earlier innovations that have been adopted or rejected. In principle, the diffusion of a particular innovation can be affected by parallel 76 , sequential 77 , or synergistic 78 innovations.
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As was discussed in section 2, inertia is a feature of the innovation and diffusion process of technical innovations but the subjective interpretation of organisational innovations, their malleability to prevailing organisational forms, and the close link between organisational innovations and the larger cultural and social context, may mean that this inertia is even greater in the case of technical innovations. Thus, pathdependency, the tendency to lock-in to a particular organisational path, is probably even stronger for organisational innovations than for technical innovations.
Inertia can also be expected to be found at the national level where a whole set of institutions may shape a path-dependent process of organisational development. An were created to support the orientation of the national system of innovation towards the use of these models. 80 Hence, as for technical innovations, the process of pathdependency goes much beyond the individual firms.
To be able to break this path-dependency, companies need to 'unlearn', i. The ability to 'unlearn', break away from the old way of doing things, is among other things, dependent on the competence of the users. However, as distinct from technical innovations, the users are part and parcel of what is required to change. This may well mean that it is more difficult to articulate a demand for organisational innovations which depart from the prevailing ones. 'Technological distance', discussed in section 2, may therefore have an analogue 'organisational distance'. 82 It can be hypothesized (and should be tested) that the more distant the new way of working is from the present way of working, the greater the resistance and the longer it takes before the decision is made to adopt the innovation. 83 
c) The cost of transfer and implementation of organisational innovations
Whilst the marginal costs for the supplier refers to the reproduction and selling costs, the cost for the user lies in the transfer and implementation costs. As mentioned above, these costs are usually significant 84 , which may affect both the pace and the pattern of diffusion. The high costs may occur for several reasons.
First, although there is no patent protection against imitation, the poor observability and the tacitness of the knowledge makes it difficult and costly to imitate an organisational innovation. Second, and as was mentioned above, there may be high costs in terms of organisational disruption. Third, organisational innovation may need to be adjusted to a greater extent than technical innovations to the specific circumstances of each firm 85 which would suggest additional transfer costs. Indeed, there are similarities to the technical innovations' envelope curve (cf chapter 2) in that the product is not homogenous throughout its diffusion process. However, for organisational innovations, the diffusion curve may include a relatively large number of firm specific variants. Fourth, at times it may even be that the organisational innovation is overly wedded to the present organisational solution of each new adopter. This may arise as a consequence of the necessarily subjective interpretation of an organisational innovation, the fact that it refers to the relations between people and the large number of groups which may influence the particular features of an organisational innovation when it is implemented. This may not only be counterproductive, in the sense that the advantages of the organisational innovation may be lost when it is adjusted to the particular 'path' of the firm, but it may also be connected with unnecessarily high transfer costs.
In order to reduce the transfer and implementation costs, it may be important to try to standardise the organisational innovation's content and implementation as far as possible. In addition, the possibility of 'standardising' an organisational innovation can be assumed to influence the possibilities of seeing a major national impact from the organisational innovation. An example of this is the 'standardisation' done in Japan by
The Union of Japanese Scientists and Engineers (JUSE), who designed a set of problem-solving tools most useful for the shop floor level (7 QC-tools) and another set of tools for engineers in Japanese industry (7 management tools) to be useful for the majority of the situations that an engineer encounters. In a similar way JUSE has tried to 'standardise' the characteristics of Japanese Total Quality Control (TQC), which can be seen as a major organisational innovation or maybe composed by several sub-innovations. 86 The Malcolm Baldrige National Quality Award, The
European Quality Award and The Swedish Quality Award show some similarity in their way of providing check-lists, but they do not try to standardise to the same extent.
In similar way implementation can be 'standardised' in order to facilitate and increase the success-rate. The practices of many consultancy firms is based on the assumption that it is possible to develop one way that suit most, although not all, companies. For consultancy firms this is in itself a driver, as the potential for profit is greatly increased if certain practices to a large extent can be repeated over and over again,
given that other things, such as price, are equal. This way of thinking is essentially 'industrial' and has a direct parallel in technical innovation, where the choice of a new product idea is made on the basis that the product is general, in that it suits the needs of many potential customers. 87 In Japan once again, the implementation and diffusion of QC-tools, QC-circle activities, etc. have been 'standardised' in order to reach a maximum number of firms in the society with a proven solution that works well in most cases (and avoiding excessive adaptation at each firm). This is also one reason why the diffusion rate of the organisational innovation TQC has been quite high, regardless of the difficulty of estimating the economic effects of organisational innovations in general.
d) The length of the diffusion process and modes of transfer of organisational innovations
For a whole set of reasons (high set-up costs in terms of organisational disruption, difficulties in estimating the performance of organisational innovations, inertia among potential adopters, etc.), we would expect a tendency among potential adopters to delay any decision and in extreme cases act only when there is a severe profit crisis 88 . 89 In the case of the automobile industry, Womack et al. made the following comment: 'In the absence of a crisis threatening the very survival of the company, only limited progress seems to be possible'. 90 91 92 On the other hand, this delay in adoption, which frequently occurs when organisational innovations are concerned, can give firms an opportunity to create a competitive advantage over a lengthy diffusion period. The firms who can benefit are early and aggressive adopters 93 who have a superior organisational competence. 94 Because of the poor functioning of the market in promoting the diffusion of organisational innovations, other mechanisms for diffusing organisational innovations must, therefore, be identified and analyzed.
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As underlined above, the costs and benefits of organisational innovations are hard to evaluate since trialability and observability could be assumed to be low and there is no analogus criterion to 'profitability' as for technical innovations. Hence, other criteria will be used in making decisions to adopt organisational innovations. One criterion that has been put forward is that firms tend to imitate other influential firms that can be seen as role models. Networks can, however, both strengthen or weaken the process of unlearning and diffusion of a new organisational form. Some aspects of a network seem particularly important. The size of it may matter. With a larger network, the information passing through may not only be larger but also more diversified. As was mentioned in section 2, it is probably important to belong to dual networks in order to reduce the risks of being locked-in to a particular organisational path. 97 The amount of slack resources may also be affected by the scale of the network. For these reasons, access to a larger and more diversified network(s) may facilitate adoption and speed up diffusion. Moreover, compatibility of network participants and the maturity of the network would also be expected to favour diffusion of state of the art organisational innovations. 98 On the other hand, geographical dispersion can pose a major barrier to interfirm communication and a greater physical separation in a network will probably weaken the functioning of the network. In addition, a too heavy reliance on 'within network' information sources can stifle the diffusion of innovations by reducing the number of contacts that members have with information sources outside the network.
Institutions matters too for the diffusion process. Returning to the Japanese example, the standardised implementation procedure of TQC was preceeded by many observable cases of earlier implementation within Japanese firms which could more easily be imitated through JUSEs standardised procedures (i.e. the diffusion followed an imitation pattern) 99 . This removed the need to make separate economic calculation of the benefits of TQC for each company. Instead it is expressed as a 'belief' in Japan that the implementation of TQC will result in increased market share and profitability. However, as a consequence of the tacit nature of the knowledge base of organisational innovations, the importance of 'unlearning', and the central role of top management involvement in change processes, we would expect there to be a limit to the degree to which such institutions can act as diffusion mechanisms. The transfer of key-people within firms, e.g. MNCs, and between firms, is probably therefore another key diffusion mechanism. 103 104
Conclusions
We started out this essay in asking ourselves what the more recent literature on technical innovation and diffusion can contribute to shaping an analytical framework for studying the diffusion of organisational innovations. A first answer is that it probably has a great deal to contribute. The whole set of issues related to the cumulative nature of innovation, inertia and path-dependency appears to be highly relevant to organisational innovations. This refers to both the internal characteristics of the search and implementation process in firms, which is clearly of great importance, and to the wider context of networks, institutions and national systems of innovation geared towards particular trajectories. One of these issues refers to the difficulties encountered when trying to separate the innovation and diffusion processes. This is presumably even more accentuated for organisational innovations than for technical innovations. The role of national systems of innovation in finding non-market mediated transfer of organisational innovations would also seem to be of central importance due to the particular characteristics of the 'market' for organisational innovations. Institutions and networks, therefore, presumably matter greatly in the diffusion process of these innovations.
Thus, we can draw a number of interesting implications for an eventual analytical framework for studying the diffusion of organisational innovations.
First, the evasive nature of organisational innovations suggest that the definition of the object of the study need to be given special attention:
* where is the system boundary, what should be included in a specific organisational innovation?
* how should the temporal aspect of the innovation be handled, i.e. the process of continuous adaptation and change? The organisational innovation that reaches a firm's boundaries is usually not the same after some time, because of continued innovative or adaptive activities.
* when should an organisational innovation be considered to be adopted? Is it the first time management make a decision to use the innovation, or is it when it is implemented to a certain degree inside the adopting firm, and if so, to what extent?
Second, assuming that: * user competence is critical for the diffusion process;
* that 'unlearning' is central to the diffusion process; * inertia, the cumulative nature of the innovation process may be even more accentuated for organisational innovations; and * organisational innovations are to a large degree tacit and need to have firm-specific adjustment, then, the experience base of the firm for handling organisational innovations is central to understanding the diffusion process. Thus, factors shaping the learning process within firms ought to be a central for studying the diffusion of organisational innovations. In other words, the absorptive capacity of firms, and what shapes the nature of it, needs to be understood. In this context, the concept of 'organisational distance' may be elaborated on and measured.
Third, given the special features of the 'market' for organisational innovations, we would expect that the market functions poorly and that, therefore, other modes of transfer have to compensate for that weakness. One of these compensating mechanisms is the position of the firms in various networks. Another is institutions such as industry associations and universities. Finally, the movement of tacit knowledge embodied in top-level management between and within firms presumably matters greatly. How well these compensating mechanisms work is presumably a key determining factor of the rate of diffusion in a given economy.
Fourth, to reduce the transfer and implementation costs, a certain degree of standardisation, of both the innovation itself and of its implemention, may be required. It seems essential to study these processes of standardisation.
Fifth, there is a need to look at diffusion of innovations in a wider context. It includes interdependencies of innovations, in relations that can be sequential, complementary, as well as directly or indirectly competing. It also includes cumulativeness and pathdependency, as well as factors influencing unlearning on national levels.
innovations with respect to their factor saving biasses and the degree to which they can be transferred between countries. 48 D. Teece, 'The diffusion of an administrative innovation', Management Science, Vol. 26, No.5, May, 1980, pp. 464-470. 49 On the other hand, tacit knowledge is easier to protect. 50 As the importance of company specific organisational techniques are realized, we will probably still see an increasing priority given to developments of the firm's knowledge base in this field; investments which may have little to do with selling on the market. 51 For an analysis of the role of consultants in technology transfer, see Bessant & Rush 1994, op. cit., Ref. 40 .
is analytical in nature because it is extremely difficult to distinguish sharply between them in the real world, and the two concepts are often related to one another in an often complex way. 69 A common definition of an innovation refers to the point in time when it is first used in production for a commercial market, and in a similar way the adoption of an organisational innovation can be tied to the first use for commercial production (H. Rush, 1994, personal communication). However, a limited production for a market during a pilot test phase, does not necessarily mean that the organisational innovation is in any regular use within the firm. Rather, it could be argued that the subsequent diffusion to other departments could be considered as the starting point for the adoption of the innovation. 70 Here user competence refers to both the ability to search for new opportunities and the ability to implement and manage change. The ability to search for new opportunities means the ability to find, to interpret, to understand, and to choose, in this case, an organisational innovation. The ability to implement and manage change means the ability to make the employees understand the need for change in the organisation, to set goals in the right direction, to organise the change process, to involve, motivate and mobilize the work force in the right direction, and finally to measure and keep track of the goals. 71 
